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monitored by test recording while successively changing a recording 
power P for 

an optical information recording medium 101 and the changing amount 
gamma of 

(m) normalized by (m) corresponding to P versus the changing amount 
of P 

normalized by P for evey P is calculated by using the equation : 
gamma = (ScDelta; 
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(m) corresponds to that of recording power. The optimum recording 
power is 

obtained based on the predetermined value (P) . 
USE - In optical disk drive. 

ADVANTAGE ■■ Obtains optimum recording power value exactly and 
reliably even 

when measurement data shows variation. Reduces evaluation time. 
DESCRIPTION 

OF DRAWING (S) - The figure shows a block diagram of the components 
involved in 

optical disk drive. {101} Optical disk. 
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* NOTICES * 

JPO arid INPIT are not responsible for my 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to optical information recording and reproducing 

systems. 

[0002] 

[Description of the Prior Art] In JP,9-1 38946.A, optical information recording and reproducing 
systems are indicated. These optical information recording and reproducing systems tend to 
solve the technical problem that optimum recording power cannot be set up under the 
influence of offset of the record signal amplitude m and the record power P. These optical 
information recording and reproducing systems carry out test recording of the pattern, 
changing the record power P one by one to an optical information recording medium, 
Reproduce this and the record signal amplitude m corresponding to the record power P is 
monitored, It asks for the standardized inclination g (P) according to g(P) -{deltam/m)/ 
(deltaP/P), or asks for h (P) according to h(P) =(deltam/m)/deitaP, and optimum recording 
power is determined and set up by evaluating the excess and deficiency of record power 
based on g (P) or h (P). 
[0003] 

(Problem(s) to be Solved by the Inventionjin the above-mentioned optical information recording 
and reproducing systems, above-mentioned JP,9-138946,A is not mentioned about the 
concrete technique of determining optimum recording power based on the standardization 
inclination g (P) of the regenerative-signai amplitude m corresponding to record power. As an 
example, g (?) will look for the record power which becomes equal to the peculiar 
predetermined value Gt of the optical disc as an optical information recording medium, and this 
concrete technique will determine optimum recording power based on Pt. 
[0004]However, even if change the place on an optica! disc, ten kinds of record power are 
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specifically changed, for example, a pattern is recorded and it calculates g (P) to the amplitude 
of the regenerative signal from those places, respectively, !t is difficult to only obtain at most 
ten data and to search Pt from these. It is expected with recording sensitivity dispersion of an 
optical disc, a defect, garbage, a crack, dispersion of regenerative-signal measurement, etc. 
that ten g (P) data varies. As for g (P), it is unknown whether monotontcity (monotone 
decreasing or monotone increase) is guaranteed. Therefore, reliable optimum recording power 
may be unable to be obtained in the above-mentioned optical information recording and 
reproducing systems, and it is inconvenient. 

|0005]An object of this invention is to provide the opticai information recording and reproducing 
systems which can determine exact optimum recording power even if the measured value of 
regenerative-signal amplitude has dispersion by various causes. 
[0008] 

[Means for Solving the ProblemJIn order to attain the above-mentioned purpose, an invention 
concerning claim 1, Test recording of the pattern which consists of the non-Records 
Department and the Records Department while changing the record power P one by one to an 
optical information recording medium is carried out, Reproduce information from this pattern 
that carried out test recording, and the regenerative-signal amplitude m corresponding to the 
record power P is monitored, it is the variation gamma of m standardized by m corresponding 
to the P to variation of P which is optical information recording and reproducing systems which 
set up optimum recording power from relation between P and m, and was standardized by the 
P to each P gamma=(deltam/m)/(deltaP/P) 

The approximation of function of the gamma is carried out to P obtained by calculating by a 
becoming formula as a continuous function of P from two or more combination of gamma, and 
this continuous function makes a value according to a root of P used as a predetermined value 
optimum recording power. 

[0007]An invention concerning claim 2 removes combination of m and P which said m, signal 
levels corresponding to said non-Records Department of said regenerative signal, or these 
both become, respectively below in a predetermined value from an object of said 
approximation of function in the optical information recording and reproducing systems 
according to claim 1. 

[0008]An invention concerning claim 3 carries out test recording of the pattern which consists 
of the non-Records Department and the Records Department while changing the record power 
P one by one to an optical information recording medium, Reproduce information from this 
pattern that carried out test recording, and the regenerative-signal amplitude m corresponding 
to the record power P is monitored, It is opticai information recording and reproducing systems 
which set up optimum recording power from relation between P and m, carries out each the 
approximation of function of the m to P as continuous function [ of P ] m (P) from two or more 
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combination of measured m, and is the following (1) type (dm/dP)*(P/m)= predetermined 
value... (1) 

However, dm/dP makes a value according to the root Ptarget which fulfills a function which 
differentiated m (P) from P optimum recording power. 

[Q009jln the optical information recording and reproducing systems according to claim 3, said 
m (P) carries out the approximation of function of the invention concerning claim 4 as two 
following formulas of m. 

[0010]ln the optical information recording and reproducing systems according to claim 4 an 
invention concerning claim 5, Said two following formulas are made into a*P 2 +b*P+c, and a 
root of the aforementioned (1) formula is calculated from the coefficient a, b, and c and said 
predetermined value of this 2 following-formula a*P 2 +b*P+c, and let a value according to this 
root be optimum recording power. 

(0011]ln the optical information recording and reproducing systems according to claim 3, 4, or 
5 an invention concerning claim 6, Said m, signal levels corresponding to said non-Records 
Department of said regenerative signal, or these both remove combination of m and P as for 
which below a predetermined value becomes, respectively from an object of said 
approximation of function. 

[0012]ln optical information recording and reproducing systems given in either to claims 1-6 an 
invention concerning claim 7, When going into the range of P which there are two or more said 
roots and was defined beforehand only one, When a value according to the one root is made 
into optimum recording power, and one is not [ said root ] contained in said range or said two 
or more close root is in said range, a value according to which root is not adopted as optimum 
recording power, either. 
[0013] 

[Embodiment of the lnvention]Drawing 1 shows a 1st embodiment of the optical information 
recording and reproducing device which applied this invention. This 1st embodiment is an 
embodiment of the optical information recording and reproducing device which applied the 
invention concerning claims 1, 2, 6, and 7. In drawing 1, 101 is an optical disc as an optical 
information recording medium. This optical disc 101 is rotated with the rotary motor 102 as a 
rotational driving means, Record of the data to the recording surface of the optical disc 101 
and playback are performed by the optical beam emitted from the light source in the optical 
pickup 104 which is not illustrated, for example, a laser light source, being condensed by the 
recording surface of the optical disc 101 with the object lens 103. 

[001 4] 109 is a light-source-control means which consists of a laser power control means which 
controls the power of the above-mentioned laser fight source by the power instructions p from 
the controller 108 as a control means. This laser power control means 109 modulates the 
above-mentioned laser light source according to record data with the pulse signal from a data 
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modulation means by which drive the above-mentioned laser light source and it is not 
illustrated by the power (power supply) corresponding to the power instructions p from the 
controller 108. 

[0015]By the optical pickup's 104 condensing the optica! beam emitted from the laser light 
source to the recording surface of the optical disc 101 with the object lens 103, and receiving 
and carrying out photoelectric conversion of the catoptric light from the recording surface of the 
optica! disc 101 by a light sensing portion, The data signal according to the catoptric light from 
the recording surface of the optical disc 101 is acquired. This data signal is amplified by the RF 
detector circuit 105, and the peak level of that upper part is detected by the peak detection 
circuit (p/H) 108 as a peak level detecting means. 

[0016]As for the data signal from the RF detector circuit 105, the peak level (bottom level) of 
the bottom is detected by the bottom detecting circuit (B/H) 107 as a bottom level detection 
means, The output signal pk of the peak detection circuit 106 and the output signal bt of the 
bottom detecting circuit 107 are inputted into the controller 108. The controller 108 is a 
common microcomputer and consists of CPU, program ROM, a data RAM, an A/D converter, a 
D/A converter, etc. With an A/D converter, the controller 108 carries out the A/D conversion of 
the output signal pk of the peak detection circuit 106, and the output signal bt of the bottom 
detecting circuit 107, incorporates them, carries out D/A conversion of the power instructions p 
with a D/A converter, and outputs them to the laser power control means 109. 
[0017]:Drawi;ng 2 shows the algorithm of this embodiment. Henceforth, the following signs may 
be used for the operator notation. 

[0018]* ^multiplication/: while the controller 108 changes the power instructions p to the laser 
power control means 109 one by one at the square root step 201 of division sqrt(x):x, Test 
recording of the pattern which the laser power control means 109 becomes irregular according 
to the data of the pattern which consists a laser light source of the non-Records Department 
and the Records Department with the pulse signal from a data modulation means, and 
becomes a predetermined field on the optical disc 101 from the non-Records Department and 
the Records Department by the optical pickup 104 is carried out. The predetermined field may 
be called power proofreading area (PCArPower Calibration Area). 

[0G19]ln this case, the controller 108 changes 0,5 mW of power (record power) P of a laser 
light source at a time from 4 mW to 11 mW by the power instructions p, and makes data record 
on the predetermined field on the optical disc 101 15 times. However, data is made to record 
on the range of the power P of this laser light source, and which field on a unit or the optical 
disc 101, or ** is design selection items. 

[0020]Next, the optical pickup 104 plays data at Step 202 from the field which made data 
record at Step 201 on the optical disc 101, The data signal from the optical pickup 104 is 
amplified by the RF detector circuit 105, and the peak level pk and the bottom level bt are 
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detected by the peak detection circuit 108 and the bottom detecting circuit 107, respectively. 
The relation between these P pairs of record power peak level pk and the bottom level bt 
becomes as it is shown in the table shown m drawing 3. 

[0021]ln the table of drawing 3, although P corresponds per 0.1 mW (namely, 40 4.0 mW), this 
unit conversion is a design matter. Although pk and bt are non-units, this is also a design 
matter, for example, they are good also as a 0.01v unit etc. i is an index. When the relation of 
the record power P (Power) opposite peak level pk and the bottom level bt which are shown in 
drawing 3 is plotted, it comes to be shown in drawing 4. 

[0022]Next, Step 203 reflects the invention concerning claims 2 and 6. Here, in the table of 
drawing 3, the controller 108 eliminates the data lower than a predetermined value about pk 
from the peak detection circuit 106, and chooses the thing beyond a predetermined value, In 
quest of /pk, the data lower than a predetermined value about these (pk-bt) /pk(s) is 
eliminated, respectively (pk-bt) from each combination (a data signal is the same and i is the 
same things) of bt from pk and the bottom detecting circuit 107 from the peak detection circuit 
106. The thing beyond a predetermined value is chosen. 

[0023]For example, if the predetermined value over pk is made into the threshold of 100, the 
data of i- 8 will be eliminated in the table of drawing 3. This has a defect, a crack, etc. on the 
optical disc 101, and the playback data level of the place eliminates unstable data, and it is 
effective in raising next calculation and the reliability of a judgment. (pk-bt)/pk calls it the 
modulation factor m. Since he would like to remove the influence of the reflectance of the 
optica! disc 101 itself although regenerative data amplitude is evaluated, it is m which 
standardized regenerative data amplitude (pk-bt) with the peak level pk of regenerative data, 
and it evaluates regenerative data amplitude by m henceforth to it. The result of having 
calculated the modulation factor by having eliminated the abnormal value (data of i= 8) comes 
to be shown in the table of drawing 5. Here, data number N is set to 14. 
[0024]Next, the controller 108 calculates standardization inclination gamma=(deltam/deltap) * 
(p/m) of m corresponding to the record power P from the table of drawing 5 at Step 204. In 
practice, the controller 108 asks for an inclination from m of eye watch (i-1), and m of eye 
watch (i+1), and standardizes i-th gamma by the i-th. This is because calculation it is more 
exact to do symmetrical to the i-th data can be performed. 

[0025]As that formula, it becomes gamma(i)=(m(i+1)-m (i-1))/(p(i+1)-p (i-1)) *p(i)/m(i), and the 
controller 108 performs this calculation. Here, since the 0th and Nth gamma are incalculable 
by an upper formula, it is thrown away, and data number N is set to 12. Data becomes as it is 
shown in the fable shown in drawing 6. 

[0026]Next, at Step 205, as approximation-of-function data, the controller 108 makes P(i) x(i), 
is making into y(i) gamma-Gt (however, predetermined value from which Gt serves as a target 
of gamma), and approximates a continuous function from P(i), gamma, and Gt. Since he would 
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like to calculate P(i) used as gamma=Gt, in order to calculate P(i) used as gamma-Gt=0, the 
approximation of function of gamma-Gt is carried out. 

[0Q27]Next, at Step 208, the controller 108 approximates y as 2 following-formula 
y=a*x 2 -*-b*x+c of x by secondary revolution calculation from x(i) and y(i) (12 data numbers), 
and calculates the coefficient a, b, and c. It is P for which a*x 2 +b*x+c=0 asks here. 
[G028]Next the controiler 108 is the roots Pp and Prn of above-mentioned 2 following-formula 
y=a*x 2 +b*x+c at Step 207 Pp^-b+sqrt{b 2 ~4*a*c)/(2*a) 
Pm=~b-sqrt(b 2 ~4*a*c)/(2*a) 

It calculates by the becoming formula. The number of the roots of two following formulas is 
two. 

[Q029]Next, in quest of the method of the right, Pt (record power P used as gamma=Gt) is 
used for the controller 108 for this between the two roots Pp and Pm at Step 208. Here, the 
controller 108 among the power ranges R1-R2 defined beforehand Pp, When only one of Pm 
is contained, one of these is adopted as Pt and both Pp and Pm are contained between R1- 
R2, and when both Pp and Pm are contained between R1-R2, it is considered as an error (the 
power for which it asks did not exist). This corresponds to the invention concerning claim 7. 
[0030]The above-mentioned error is generated by the optical disc 101 being able to be an 
inaccurate optical disc, or a certain poor hardware being unable to occur, or among PCA on 
the optical disc 101 being a big crack etc., and a pattern not being correctly recorded on PCA 
on the optical disc 101 etc. in such a case, it retries from Step 201, fixed power is adopted as 
record power, the optical disc 101 is discharged as poor, or various measures can be 
considered. Anyway, inaccurate record power is not adopted by judgment of Step 208, but 
there are many effects, such as good record, protection of a laser light source, protection of 
optical disc 101 record film. 

[0031] In this embodiment, drawing 7 shows signs that the power P0 equivalent to this can be 
found, when referred to as gamma=Gt=1.3. The measured value plot of gamma has dispersion 
considerably, and the right power P0 cannot be found as it is. Dispersion in power is stopped 
by setting power used as gamma^Gt^LS to P0 with the curve (a) which approximated 
secondary gamma. 

[0032]This 1st embodiment is an embodiment of the optical information recording and 
reproducing device which applied the invention concerning claim 1 , Test recording of the 
pattern which consists of the non-Records Department and the Records Department while 
changing the record power P one by one to the optical disc 101 as an optical information 
recording medium is carried out, in the optica! information recording and reproducing device 
which reproduces information from this pattern that carried out test recording, monitors the 
regenerative-signal amplitude m corresponding to the record power P, and sets up optimum 
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recording power from the relation between P and m, It is the variation gamma of m 
standardized by m corresponding to the P to the variation of P standardized by the P to each P 
gamma=(deitam/m)/(deltaP/P) 

Since the approximation of function of the gamma is carried out to P obtained by calculating by 
the becoming formula as a continuous function of P from two or more combination of gamma 
and this continuous function makes the value according to the root of P used as a 
predetermined value optimum recording power, Even if the measurement data of regenerative- 
signal amplitude varies with recording sensitivity dispersion, a defect, garbage, regenerative- 
signal measurement dispersion, etc. of an optical disc, exact optimum recording power is 
obtained. By the approximation of function, the data of the small number can determine 
optimum recording power, and test recording time and the averaging time of regenerative- 
signal amplitude can be shortened. 

[0033]ln the optical information recording and reproducing device which this 1st embodiment is 
an embodiment of the optical information recording and reproducing device which applied the 
invention concerning claim 2, and applied the optica! information recording and reproducing 
systems according to claim 1, Since said m, the signal levels corresponding to said non- 
Records Department of said regenerative signal, or these both remove the combination of m 
and P as for which below a predetermined value becomes, respectively from the object of said 
approximation of function, There are a defect on an optica! disc, garbage, a crack, etc., even if 
reliability is missing at the regenerative signal of the test signal recorded on the place, the data 
can be eliminated and calculated and optimum recording power can be obtained more 
correctly. 

[0034] Next, a 2nd embodiment of the optical information recording and reproducing device 
which applied this invention is described. This 2nd embodiment is an embodiment of the 
optical information recording and reproducing device which applied the invention concerning 
claims 3-7. The background of this 2nd embodiment is that the tendency which amplifies the 
influence of measurement dispersion of the regenerative data amplitude m, regenerative-signal 
amplitude dispersion by recording sensitivity dispersion on the optical disc 101, etc. has the 
standardization inclination gamma, as shown in drawing 7. 

[0035]Since a quantity called gamma is based on the quantity which differentiated the 
regenerative-signal amplitude m from the record power P for this, it originates in surely 
amplifying a noise. Even if it sees drawing 7, compared with dispersion in m, it turns out that 
the dispersion in gamma is quite larger. If it carried out based on such gamma and optimum 
recording power was determined, there is concern which cannot stop dispersion in optimum 
recording power however it may carry out the approximation of function, then, in gamma, a 2nd 
embodiment does not come out and carries out the approximation of function of the m. 
[0038]According to a 2nd embodiment, in a 1st embodiment of the above, the algorithm shown 
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in drawing 8 instead of the algorithm shown in drawing 2 is performed. Steps 701-703 are the 
same as the above-mentioned steps 201-203. in Step 704, the controller 108 makes P{i) x(i) 
used as an approximation-of-function object, is making y(i) into m(i) and approximates a 
continuous function from P(i) and m(i). According to drawing 5, a data number is 14 pieces. 
[0037]Next f at Step 705, the controller 108 approximates y as 2 following-formula 
y=a*x 2 *b*x+c of x by secondary revolution calculation from x(i) and y(i), and calculates the 
coefficient a, b, and c. Next, it is Step 706 and the controller 108 is Pp= (- b*(Gt-1) +sqrt(b*(Gi- 
1) 2 -4*a*(Gt-2) *c*Gt) /2*a* (Gt-2) ... (1a)). 

Pm= (-b*(Gt-1)- sqrt(b*(Gt-1) 2 -4*a*(Gt-2) *c*Gt) /2*a* (Gt-2) ... (lb)} 

The becoming formula is calculated. Although it mentions later about the logical background of 
this formula, one of this Pp and Pm is the power Pt for which it asks, i.e., the power used as 
gamma=Gt. 

[0G38]Next, in quest of the method of the right (record power P used as gamma-Gt), this is 
used for the controller 108 as Pt between the two roots Pp and Pm like Step 208 at Step 707. 
Here, the controller 108 among the power ranges R1-R2 defined beforehand Pp, When only 
one of Pm is contained, one of these is adopted as Pt and both Pp and Pm are contained 
between R1-R2, and when both Pp and Pm are contained between R1-R2, it is considered as 
an error (the power for which it asks did not exist). This corresponds to the invention 
concerning claim 7. 

[0039]Here, the theoretical background in which an upper type (1a) (1b) is materialized is 
described. The power Pt from which standardization inclination gamma=(dm/dp)*(p/m) serves 
as gamma=Gt (predetermined value with Gt peculiar to the optical disc 101) wants to ask. 
Then, gamma=(dm/dp)*(p/m)=Gt is analytically calculated noting that m is 2 following-formula 
m=a*P 2 +b*P+c of P. Since dm/dP is the differentiation of P, it is dm/dP=2*a*P+b. Therefore, 
gamma=(2*a*P+b) * (P/(a*P 2 +b*P+c) =Gt ... (2)) 
It becomes. 

[0040]lf a formula (2) is calculated further, a*(Gt-2) *P 2 +b*(Gt-1) *P+c*Gt=0 will be obtained. 
The root of this formula serves as a formula (la) (1b). In other words, a formula (1a) (1b) is a 
formula to which the approximation of function of the regenerative-signal amplitude m is 
carried out as two following formulas of the record power P and which standardization 
inclination gamma=(dm/dP)*(P/m) of m asks for the power P which becomes equal to the 
predetermined value Gt from this formula. 

[0041 [The algorithm of this 2nd embodiment does not calculate the standardization inclination 
gamma directly, but since it asks for the target power Pt only from the coefficient which carried 
out the approximation of function of the amplitude m, it can stop small dispersion produced 
when gamma is calculated. Drawing 9 shows the curve (b) which plotted gamma by a formula 
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(2) using the coefficient a, b, and c which approximated secondary m (P) like a 2nd 
embodiment. In drawing 9, what approximated secondary plotted m, and (a) of a curve (c) are 
the same as that of a 1st embodiment, and what approximated secondary gamma for which 
the straight line was asked from m is shown. 

[0042}When the desired value Gt of gamma is set to 1.3, the power Pt (Prn or Pp) calculated 
from a formula (1a) (1b) is set to PGb, and becomes a value which is different in POa 
calculated by a 1st embodiment. This is what the curve (a) approximated from the plot of 
gamma, and since it has calculated gamma from what (curve (c)) the curve (b) approximated 
from the plot of m compared with having reflected dispersion in gamma, it is because the 
influence of dispersion is small. 

[0043]This 2nd embodiment is an embodiment of the optical information recording and 
reproducing device which applied the invention concerning claim 3, Test recording of the 
pattern which consists of the non-Records Department and the Records Department while 
changing the record power P one by one to the optical disc 101 as an optical information 
recording medium is carried out, Reproduce information from this pattern that carried out test 
recording, and the regenerative-signal amplitude m corresponding to the record power P is 
monitored, It is the optical information recording and reproducing device which applied the 
optical information recording and reproducing systems which set up optimum recording power 
from the relation between P and m, carries out each the approximation of function of the m to 
P as continuous function [ of P ] m (P) from two or more combination of measured m, and is 
the following (1) type (dm/dP)*(P/m)= predetermined value... (1) 
However, since dm/dP makes the value according to the root (Pm or Pp (either one of)) 
Ptarget which fulfills the function which differentiated m (P) from P optimum recording power, 
Ptarget will be calculated from the result of having carried out the approximation of function of 
the m first, measurement dispersion is not amplified like [ in the case of asking for a 
standardization inclination from measured m ], and optimum recording power can be more 
correctly obtained to measurement dispersion of regenerative-signal amplitude. 
[0044]ln the optical information recording and reproducing device which a 2nd embodiment is 
an embodiment of the optical information recording and reproducing device which applied the 
invention concerning claim 4, and applied the optical information recording and reproducing 
systems according to claim 3, Since the approximation of function of said m (P) is carried out 
as two following formulas of m, calculation is easy and possible for low cost. Since 
computation time is also early, the averaging time of a test and regenerative-signal amplitude 
can be shortened. 

[0045]ln the optical information recording and reproducing device which a 2nd embodiment is 
an embodiment of the optical information recording and reproducing device which applied the 
invention concerning claim 5, and applied the optical information recording and reproducing 
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systems according to claim 4, Since said two following formulas are made into a*P 2 +b*P+c, 
the root of the aforementioned (1) formula is calculated and the value according to this root is 
made into optimum recording power from the coefficient a, b, and c and said predetermined 
value of this 2 following-formula a*P 2 +b*P+c, Without calculating the standardization 
inclination gamma itself, optimum recording power can be calculated directly, processing 
becomes simple, it is made to Sow cost and processing time also becomes early. 
[0046] In the optical information recording and reproducing device which a 2nd embodiment is 
an embodiment of the optical information recording and reproducing device which applied the 
invention concerning claim 6, and applied the optical information recording and reproducing 
systems according to claim 3, 4, or 5, Since said m, the signal levels corresponding to said 
non-Records Department of said regenerative signal, or these both remove the combination of 
m and P as for which below a predetermined value becomes, respectively from the object of 
said approximation of function, There are a defect on an optical disc, garbage, a crack, etc., 
even if reliability is missing at the regenerative signal of the test signal recorded on the place, 
the data will be eliminated and calculated and optimum recording power can be obtained more 
correctly. 

[0047]The 1st embodiment and 2nd embodiment, In the optical information recording and 
reproducing device which is an embodiment of the optical information recording and 
reproducing device which applied the invention concerning claim 7, and applied the optical 
information recording and reproducing systems of the statement to either to claims 1-6, When 
going into the range of P which there are two or more said roots and was defined beforehand 
only one, When the value according to the one root is made into optimum recording power, 
and one is not [ said root ] contained in said range or said two or more close root is in said 
range, Since the value according to which root is not adopted as optimum recording power, 
either, even if there are an inaccurate optical disc, a big crack in a certain poor hardware and 
PCA area, etc. and there is fault which cannot expect that it was not able to record correctly 
etc., Inaccurate record power is not adopted but there are many effects, such as good record, 
protection of a laser light source, protection of an optical-disk-recording film. 
[0048]Next, concrete processing of Steps 201, 201, 203, and 204 of above-mentioned drawing 
2 is explained, drawing 10, if it is an example of processing of Step 201 and P of drawing 3 is 
contained in P(i) (i= 0...14) as a recording power value, While the controller 108 changes the 
power instructions p to the laser power control means 109 one by one and changes P one by 
one from No. 0 to No. 14, The laser power control means 109 with the pulse signal from a data 
modulation means. The pattern which becomes place sector(i) which modulates a laser light 
source according to the data of the pattern which consists of the non-Records Department and 
the Records Department, and from which it differs on the optical disc 101 by the optical pickup 
104 from the non-Records Department and the Records Department is written in. 
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[0049] Drawing 11 searches for place sector(i) in which it is an example of processing of Step 
202, and the controller 108 wrote the pattern on the optical disc 101 at Step 201 one by one 
(Seek), and plays a pattern by the optica! pickup 104, The peak data pk and the bottom 
product data bt of a regenerative signal from each place are measured by the peak detection 
circuit 108 and the bottom detecting circuit 107, and the controller 108 stores this in a memory 
as pk(i) and bt(i). This serves as a table of drawing 3. 

[0050] Drawing 12 is an example of processing of Step 203. The controller 108 receives the 
data from the 0th to the 14th with reference to the table of drawing .3, it is considered as 
amplitude amp(i)=pk(i)-bt(i), and only when pk(i) is larger than predetermined value const 1 and 
modulation factor m=amp/pk is larger than predetermined value const2, the combination of m 
and p is adopted. In other words, the data which is not so is eliminated, j is an index which 
packs the turn in the table of the adopted data sequentially from 0. As a result, the table of 
drawing 5 is made. 

[0051]Drawing 13 is an example of processing of Step 204, and the controller 108 calculates a 
standardization inclination except for the 0th (head) of the table of drawing 5, and the Nth (the 
last). As a result, the table of drawing 6 is made. In the above-mentioned embodiment, various 
modification is possible for various predetermined values, such as numerical examples, such 
as a table of drawing 3, and Gt, a concrete formula, etc. within the limits of the invention which 
is not limited to the above-mentioned thing and relates to each claim. 
[0052]As for the power Pt for which it asked by 1st embodiment of the above, and a 2nd 
embodiment, it may be preferred to multiply Pt by the constant rho peculiar to an optical disc 
rather than to to use as optimum recording power as it is, and to make Pt*rho into optimum 
recording power. Thus, the selection items on a device design modify optimum recording 
power by an operation etc. from Pt. There is the range of this invention in making the value 
according to Pt into optimum recording power. 
[0053] 

[Effect of the InventionjAccording to the invention which relates to claim 1 as mentioned above, 
test recording of the pattern which consists of the non-Records Department and the Records 
Department while changing the record power P one by one to an optica! information recording 
medium is carried out, Reproduce information from this pattern that carried out test recording, 
and the regenerative-signal amplitude m corresponding to the record power P is monitored, It 
is the variation gamma of m standardized by m corresponding to the P to the variation of P 
which is optical information recording and reproducing systems which set up optimum 
recording power from the relation between P and m, and was standardized by the P to each P 
gam™a=«ueltam/m)/(deltaP/P) 

Since the approximation of function of the gamma is carried out to P obtained by calculating by 
the becoming formula as a continuous function of P from two or more combination of gamma 
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and this continuous function makes the value according to the root of P used as a 
predetermined value optimum recording power, Even if the measurement data of regenerative- 
signal amplitude varies with recording sensitivity dispersion, a defect, garbage, regenerative- 
signal measurement dispersion, etc. of an optical disc, exact optimum recording power is 
obtained. By the approximation of function, the data of the small number can determine 
optimum recording power, and test recording time and the averaging time of regenerative- 
signal amplitude can be shortened. 

[0054jln [ according to the invention concerning claim 2 ] the optical information recording and 
reproducing systems according to claim 1, Since said m, the signal levels corresponding to 
said non-Records Department of said regenerative signal, or these both remove the 
combination of m and P as for which below a predetermined value becomes, respectively from 
the object of said approximation of function, There are a defect on an optical disc, garbage, a 
crack, etc., even if reliability is missing at the regenerative signal of the test signal recorded on 
the place, the data can be eliminated and calculated and optimum recording power can be 
obtained more correctly. 

[0055]According to the invention concerning claim 3, test recording of the pattern which 
consists of the non-Records Department and the Records Department while changing the 
record power P one by one to an optical information recording medium is carried out, 
Reproduce information from this pattern that carried out test recording, and the regenerative- 
signal amplitude m corresponding to the record power P is monitored, it is optical information 
recording and reproducing systems which set up optimum recording power from the relation 
between P and m, carries out each the approximation of function of the m to P as continuous 
function [ of P ] m (P) from two or more combination of measured m, and is the following (1) 
type (dm/dP)*{P/m)= predetermined value... (1) 

However, since dm/dP makes the value according to the root Ptarget which fulfills the function 
which differentiated m (P) from P optimum recording power, Ptarget wili be calculated from the 
result of having carried out the approximation of function of the m first, measurement 
dispersion is not amplified like [ in the case of asking for a standardization inclination from 
measured m ], and optimum recording power can be more correctly obtained to measurement 
dispersion of regenerative-signal amplitude. 

[0056]According to the invention concerning claim 4, in the optical information recording and 
reproducing systems according to claim 3, since the approximation of function of said m (P) is 
carried out as two following formulas of m, calculation is easy and possible for low cost. Since 
computation time is also early, the averaging time of a test and regenerative-signal amplitude 
can be shortened. 

[0057]ln [ according to the invention concerning claim 5 ] the optical information recording and 
reproducing systems according to cteim 4, Since said two following formulas are made into 
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a*P +b*P+c, the root of the aforementioned (1) formula is calculated and the value according 
to this root is made into optimum recording power from the coefficient a, b, and c and said 
predetermined value of this 2 following-formula a*P 2 +b*P+c, Without calculating the 
standardization inclination gamma itself, optimum recording power can be calculated directly, 
processing becomes simple, it is made to low cost and processing time also becomes early. 
[0058]ln [ according to the invention concerning claim 6 ] the optical information recording and 
reproducing systems according to claim 3, 4, or 5, Since said m, the signal levels 
corresponding to said non-Records Department of said regenerative signal, or these both 
remove the combination of m and P as for which below a predetermined value becomes, 
respectively from the object of said approximation of function, There are a defect on an optical 
disc, garbage, a crack, etc, even if reliability is missing at the regenerative signal of the test 
signal recorded on the place, the data will be eliminated and calculated and optimum recording 
power can be obtained more correctly. 

[0059] In [ according to the invention concerning claim 7 ] optical information recording and 
reproducing systems given in either to claims 1-8, When going into the range of P which there 
are two or more said roots and was defined beforehand only one, When the value according to 
the one root is made into optimum recording power, and one is not [ said root ] contained in 
said range or said two or more close root is in said range, Since the value according to which 
root is not adopted as optimum recording power, either, even if there are an inaccurate optical 
disc, a big crack in a certain poor hardware and PCA area, etc. and there is fault which cannot 
expect that it was not able to record correctly etc., Inaccurate record power is not adopted but 
there are many effects, such as good record, protection of a laser light source, protection of an 
optical-disk-recording film. 



[Translation done.] 
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